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baseline to year-1. The increase in percent lumbar spine BMD was still seen in Aln10mg and Aln20mg
treatment groups from year-1 to year-2 in each study. While Study 037 did not show improvement from
year-2 to year-3 in any of the alendronate arms, Aln10mg (mean: 1.74% in Study 035 and 0.56% in Study
037) was shown to still increase percent lumbar spine BMD from year-2 to year-3 in Study 035. When
pooled study resuits were evaluated for comparison between AlnSmg and Alnl10mg during the extension
(years 4 and 5), percent change from baseline at year 5 was significantly higher with Aln10mg than that
with AlnSmg. :

*  Does alendronate 5 and/or 10mg preserve spine, hip, forearm, and total body BMD from Month-36 to
Month-60 ?

To show that alendronate 5 and/or 10mg preserves or increases spine, femoral neck, trochanter, and total
body BMD from Months 36 to 60 in terms of % change, the sponsor tested the conventional superiority-
hypothesis that alendronate 5 and/or 10mg increases BMD from Month-36 to Month-60. When the
hypothesis of no difference between Month-36 and Month-60 cannot be rejected, the sponsor concluded
that there was no statistically significant decrease in BMD or no statistically significant BMD loss.
However, this did not conclude that the mean percent change is equivalent between Month-36 and Month-
60.

To study whether BMD is preserved between Month-36 and Month-60, an equivalence or a noninferiority
alternative hypothesis should have been tested with a pre-specified equivalence range. From the pooled
study results, lumbar spine BMD in both Aln5mg and Aln10mg and trochanter BMD in Aln10mg group
were shown to increase from Month-36 to Month-60. The lower limit of 95% confidence interval for mean
% change from Month-36 to Month-60 was less than zero in femoral neck (for Aln5mg and Aln10mg),
trochanter (for Aln5Smg), and total body BMDs (for AlnSmg and Aln10mg), suggesting that alendronate
5mg and/or 10mg might not preserve the above BMDs from Month-36 to Month-60 in postmenopausal
women with continuous use of alendronate for five years, depending on what a pre-specified equivalence
range is.
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The sponsor presented mean change (+/- SE) in Stature (mm) by pooling Studies 035 and 037, see Figure
16. The mean change in stature from baseline at Month-60 indicated a significant decrease (p<=0.05) of
6.5, 4.1, 6.0, and 4.4mm in the placebo/10mg, Smg, 10mg, and 20/Smg groups, respectively, see Table 10
of pooled study result (p.21).

This reviewer also summarizes the sponsor’s results by study. Statistically significant change from baseline
at Month-60 was observed within each study and each treatment arm. Change from Month-36 at Month-60
was also observed within each study and each treatment arm except AlnSmg and AIn20/5mg in Study 037.
Mean change from baseline at Month-60 was not significantly different between Aln5mg (-5.58mm) and
Aln10mg (- 4.97mm) in Study 035 (US study), but was significantly different between AlnSmg (-
2.79mm) and Aln10mg (-6.81mm) in Study 037 (International study). In the international study, patients
treated with Aln10mg showed a decrease in stature (mm) more than twofold than patients treated with
Aln5mg in Study 037, mean difference and its 95% CI were -4.02 mm and (-7.66mm, -0.38mm). Mean
change in stature from Month-36 to Month-60 appeared to be similar in numerical trend, though not
statistically significantly different.

*  Pooling of studies 035 and 037

Pooling of two studies was considered “the most inferential statistical analysis” in the Data Analysis Plan,
which was a revised plan after 3 to 5 months beyond completion of the study.

As evaluated by this reviewer under “the ITT analysis”, results from individual studies and combined study

were consistent on percent change from baseline to Month-60, see Table 8. However, the analysis of
“stature” appeared to show a qualitative interaction between protocols (Table 10). That is, Aln10mg had a
larger decrease from baseline to Month-60 in stature than Aln5Smg in Study 037, but the opposite was seen
in Study 035. Thus, the combined study analysis was not helpful to conclude which of AlnSmg and
Aln10mg induced a large decrease in stature.

* Subgroup Analysis on % change from baseline and Month-36 for lumbar spine BMD

Baseline age of 65 years was the cutoff point for the two age subgroups. According to the sponsor, percent
change in lumbar spine BMD from baseline at Month-60 was relatively higher in the subgroup of patients

having age 65 2years (see sponsor Table 4.35.1). Percent change of lumbar spine BMD from Month-36 at
Month-60 indicated no difference between the two subgroups based on age.

4.35.1 (Pooled 035/037)
Subgroup Analysis for Percant Change ¥ Lombar Sping BMD at Manth 60

(Irtention-to-Treat Approach)
Basoline  Hemth 60 Parcant Change
Hean Tean -—
Subgrons TY G4 tont » (gramd) (g/om2)  Medn 5.0, Confidence Intarvel (95%)
Ao . < 65 Years
Placabo /10 mg 144 0.7 0.¢1 5.72 539 (¢.04., 6.60)
5 my 61 . 0.76 .91 6.37 5.59 - (4.97., 7T
10 my 22 0.76 0.9¢3 .46 $.51 ({ 1T.3¢ , 9.59)
20/5 my 71 0.76 0.92 7.52 5.3L - (- 6.29., £.76)
Ao - >x 65 Yoars
Placabn /10 mg 113..0.7¢ 0.79 £.27 6,08 ( 5.25 . 7.49)
S my 620 0.73 0.717 6.3% 4.63. (519, 7.50)
10 my Sl 0.7 0.00 10.96 6.320 {9.22 ,12.69)
20/5 wmy 51 0.73 0.90 11.32 $.04 (.77 ,13.90)
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SUMMARY

Based on the protocol defined primary efficacy variable, both Trials 035 and 037 showed statistical evidence
that Aln10mg was superior to Aln5mg with respect to mean percent increase in lumbar spine BMD from
baseline at Month-60, as per the sponsor’s selected ITT (n=644) analysis and this reviewer’s ITT (n=724)
analysis. Although there was no placebo group as one of the comparison group at the extension phase (years
4 and 5) to ensure that AlnSmg is superior to placebo, the original 3-year study had demonstrated that while
patients treated with Smg, 10mg, or 20/5mg alendronate showed a significant percent increase trom baseline
at Month-36 on lumbar spine BMD in both studies (p<=0.001), a decreasing trend from baseline at Month-
36 in placebo arm (-0.64% in Study 035 and -0.31% in Study 037) was found. That is, AlnSmg is superior to
placebo in percent change from baseline at month-36 on BMDs. Thus, comparison between Aln10mg and
Aln5Smg would be reasonable.

BMD related efficacy variables of lumbar spine (Figure 1), femoral neck (Figure 5), trochanter (Figure 10),
and total body BMD (Figure 14)., see p.13-14, all depicted improved-mean percent change from placebo at
Month-24, that is, the trend in the first two-year seen in Aln10mg was also seen in years 4 and 5 of patients
blindly switched to Aln10mg after three years of placebo treatment. From these Figures, continuous use of
alendronate over 5 years seemed to show plateau in the percent increase by year 4 or 5, and might start to
decrease after year 4. The largest improvement in terms of percent increase in BMD in patients treated with
alendronate was seen during the first year (see Figure R, p.13).
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Eigure 10
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(ntergian-to-Treat Approach)
(Pooled 035/037)

WEAN PERCENT CHANGE

EPLAO‘.OI\O MG
s MG

=10 MG
p=20s a3

Figure 14

Mean Percent Changs (+SE) in Total Body BMD
Intertica-to-Treat Approach)
Poaled 035/037)

UEAN PERCENT CHANGE

iﬂ? LACEBSOMO G
S MG
10 MG
2006 MG

15




BEST POSSIBLE COPY

CONCLUSION

A total of 994 patients were randomized to receive double-blind treatment. Of those patients who
entered the double-blind extension phase (years 4 and 5), n=727, there appeared to be no significant
difference in the demographic and baseline characteristics except a highly significant difference in body
mass index at baseline between alendronate 10mg (23.6 kg/mz) and alendronate Smg (24.8 kg/mz).

Based on the protoco! defined primary efficacy variable, both Trials 035 and 037 showed that the
mean percent increase in lumbar spine BMD from baseline to Month-60 in patients treated with Aln10mg
was statistically significantly larger than those treated with Aln5mg. However, a decrease in stature
appeared to be significantly greater with Aln10mg than with Aln5mg in the International Study. The
decrease was not statistically significantly different in US patients. Mean change in stature from Month-36
to Month-60 seemed to show a similarly decreasing pattern, though not statistically significantly different,
as the percent change from baseline at Month-60.

The clinical relevance of the alendronate effect on BMD needs to be addressed by the medical
review team, because while there is an increase in % change from baseline at Month-60 in lumbar spine
BMD (the primary efficacy variable) and similar pattern for femoral neck, trochanter, and total body
BMDs, there appeared to be a significant decrease in mean yearly rate of change in mm of stature (a
secondary efficacy variable) over the entire five years, especially, in the international study. The US study
did not support such a decrease in stature observed in the international study.
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Appendix I - Calculation of BMD value (p-18 of sponsor clinical study report)

Dual energy X-ray absorptiome was performed to obtain bone mineral density (BMD).
Densitometers fromwompanies were used to measure bone mineral content
(BMC). BMD was calculated as the ratio of total BMC to corresponding total bone area of the site. Due to

differences between areas analyzed by versus densitometers, the total hip measurements
were analyzed only for Hologic. ' )

When the local radiologist diagnosed a fractured vertebra on the lateral spine radiograph, all data
from that vertebral body were deleted from the calculations of spine BMD for the entire 5-year period of
the study.

All analyses of BMD data reflect correction of these data to account for any change in calibration
of DXA instruments over the period of the study. The correction factor for each instrument was determined
for each day during the study by the Quality Assurance Center and applied using the following formula:

Corrected BMD value

= patient’s BMD in the day range + Phantom correction factor in the day range* (patient’s BMD/baseline
phantom BMD).

Appendix II — Sponsor’s relative day range for efficacy and safety analysis*

Relative Day ranges

Efficacy Safety
Time Point BMD Stature Biochemical Clinical and Lab
Baseline -100to 14 -100to 14 -100to 1 -100to 1
Month -1 - - 2t0 59 2t059
Month -3 15to 134 15t0 134 60 to 134 60to 134
Month -6 135t0 272 135t0 224 135t0 224 135t0 224
Month -9 - 225 to 317 225t0317 225t0 317
Month -12 273 to 454 318 to 454 31810454 318 to 454
Month -18 455t0 637 455 to 637 45510 637 45510 637
Month -24 638 to 819 63810775 638t0 775 638 to 775
Month -27 - 776 to 865 776 to 865 776 to 865
Month -30 820 t0 1002 866 to 1002 866 t0:1001 866 to 1001
Month -36 1003to 1277 1003 to1277 1002 to:1199 1002to 1199
Month 48 1278 to 1644 1278 to 1644 1278 to 1644 1278 to 1644
Month -60 1645 to 2011 1645 to 2011 1645102011 1645 t0.2011
* Table 19 of sponsor clinical study report.
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y report (baseline and Month-36 clinical efficacy
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